Interactions between phospholipids and barbiturates.
The effects of a number of barbiturates on the temperature of the lipid phase transition have been studied using chlorophyll a as a fluorescence probe. The barbiturates cause a reduction in the temperature of the phase transitions of dipalmitoyl phosphatidylcholine and dipalmitoyl phosphatidylethanolamine, the effects being greatest at lower pH values where more of the barbiturate is present in the uncharged form. There was no significant interaction between the barbiturates and dipalmitoyl phosphatidylserine. These and other observations on the actions of local anaesthetics are used to develop a model for local anaesthesia. It is suggested that the sodium channel is surrounded by an annulus of lipid in the gel state, this rigid microenvironment preventing the sodium channel relaxing from its active configuration to an inactive one. Local anaesthetics, which reduce the temperature of lipid phase transitions, trigger a change of the annular lipid from the gel to the liquid-crystalline state, with a consequent relaxation of the sodium channel to an inactive configuration, in which the sodium current is reduced or blocked.